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(57) ABSTRACT 

An image scanner includes a main body and a lid. The main 
body includes a scan window. The scan window is covered by 
the lid when the lid is closed and is exposed when the lid is 
open. A lid position detector detects whether the lid is open or 
closed. 

14 Claims, 10 Drawing Sheets 
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1. 

LID POSITON DETECTOR FOR ANIMAGE 
SCANNER 

BACKGROUND 

Image scanners are apparatus which image a sheet of paper, 
sheet of other material, document, book or other object with 
a light Source and sense a resultant light signal with an optical 
sensor. The sensed image may be stored, processed, printed or 
sent to another apparatus etc. 

Image scanners include scanners, photocopiers, fax 
machines and multi-function devices. A multi-function 
device is a device which may perform more than one function 
Such as Scanning, faxing, photocopying or printing etc. 

Image scanners may include an Automatic Document 
Feeder (ADF) for automatically loading and unloading single 
sheets sequentially to a station where the apparatus performs 
an operation. E.g. sequentially scanning, photocopying, fax 
ing, displaying on a computer Screen, printing etc. The ADF 
may be included in a lid of the image scanner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Examples of the invention will now be described, by way of 
non-limiting example only, with reference to the accompany 
ing drawings, in which: 

FIG. 1 shows an example of an image scanner in perspec 
tive view; 

FIG. 2A shows a schematic example of an image scanner 
from the side with the lid open; 

FIG. 2B shows a schematic example of an image scanner 
from the side with the lid closed; 

FIG. 3 shows a schematic example of an image scanner 
from the front; 

FIG. 4 shows a schematic example of an image scanner 
including an ADF as seen from the front; 

FIG. 5A shows an example of a mechanical flag in a first 
position; 

FIG.5B shows an example of a mechanical flag in a second 
position; 

FIG. 6A is a flow diagram of an example method of deter 
mining a lid position; 

FIG. 6B is a flow diagram of an example method of deter 
mining a lid position; 

FIG. 7A shows an example of a mechanical flag in a first 
position; 

FIG.7B shows an example of a mechanical flag in a second 
position; 

FIG. 8A shows an example of a mechanical flag in a first 
position; 

FIG.8B shows an example of a mechanical flag in a second 
position; 

FIG. 9 shows an ADF sheet flag and an actuator; 
FIG. 10 is a flow diagram showing an example method of 

generating an ADF jam message; and 
FIG. 11 is a flow diagram of another example method of 

generating an ADF jam message. 

DETAILED DESCRIPTION 

FIG. 1 shows a perspective view of an image Scanner. The 
image scanner 1 comprises a main body 10 which includes a 
flatbed scan window 14 made of transparent material. A sheet 
of paper, book, document or other object to be scanned may 
be placed on the flatbed scan window 14. 

The image scanner also includes a lid 20 which is capable 
of adopting an open position and a closed position. When the 
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2 
lid is in the open position, as shown in FIG. 1, the scan 
window 14 is exposed and a sheet of paper or other material, 
book, document or other object may be placed on the scan 
window for scanning. FIG. 2A is a schematic side view of the 
image scanner with the lid in an open position. FIG. 2B is a 
schematic side view of the image scanner with the lid 20 in the 
closed position. When the lid is in a closed position, it covers 
the scan window 14. The lid 20 is movable between the open 
and closed positions shown in FIGS. 2A and 2B. The lid may 
for example have a hinge or other mechanical connection to 
the main body which allows movement between the open and 
closed positions. 

In the illustrated example, the lid 20 includes an Automatic 
Document Feeder (ADF) for receiving sheets of paper or 
another medium and feeding them sequentially to a scanning 
position, as will be discussed in more detail later. In other 
examples the lid 20 may not include an ADF and may for 
instance be a simple panel lid for covering the scan window 
14. If the lid 20 does not include an ADF, then an ADF may be 
positioned elsewhere, or the image scanner may have no ADF. 
The present disclosure includes both image scanners with an 
ADF and image scanners with no ADF. 
The image scanner may have a scanning module 60 to Scan 

an object placed on the scanning window 14. The scanning 
module may scan by moving from one side of the scan win 
dow 14 to the other, e.g. along the axis X shown in FIGS. 1 
and 3. The same scanning module, or a different scanning 
module, may be used to scan a sheet fed through the ADF. 

For various reasons it can be useful for the image scanner 
to be able to detect whether the lid 20 is open or closed. The 
image scanner may attempt to determine if the lid is closed 
from the level of ambient light, e.g. if the scanning module or 
another detector detects a high level of ambient light then it is 
determined that the lid is open, but if a low level of ambient 
light is detected then it is determined that the lid is closed. 
However, this is not always accurate. For example, a low level 
of ambient light may simply indicate that the image scanner is 
placed under a desk, or in a dark office, rather than that the lid 
is closed. 

Accordingly, in one example of the present disclosure the 
image scanner has a lid position detector 30 to detect whether 
the lid is open or closed. In one example the lid position 
detector 30 includes a mechanical flag which adopts a first 
position when the lid is open and a second position when the 
lid is closed. In one example the mechanical flag may be 
actuated by an actuator 40 in the lid of the image scanner. As 
the flag is mechanical it does not depend upon a level of 
ambient light and the position of the flag may be detected to 
determine whether the lid is open or closed. In one example 
the position of the mechanical flag is detected by an optical 
SSO. 

The image scanner may use information as to whether the 
lid is open or closed to guide other operations of the image 
scanner, Such as whether a scan job may be commenced or to 
cause an image scanning module to be moved to a particular 
position, such as a start position at which it can start Scanning. 
In one example the lid position detector may be used in 
combination with an ADF sheet detector to prevent a false 
ADF jam message, as will be explained in more detail later. 

Examples of a lid position detector including a mechanical 
flag will be described in more detail later. First, other features 
of the image scanner will be described by way of example. 

FIG. 3 is a schematic view of the image scanner as seem 
from the front. In FIG.3 an object 90 is placed on the scanning 
window 14. The object 90 may for example be a sheet of 
paper, sheet of other material, document, picture, book or 
other object. In the example of FIG.3, the lid 20 is a simple lid 
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and does not include an ADF. The image scanner includes an 
image scanning module 60 which may be positioned beneath 
the scan window 14. The image scanning module is to scana 
downward facing side 92 of object 90 which is placed on the 
scan window 14. 
The image scanning module 60 may include a light source 

62 and an image sensor 64. The light source 62 may be a lamp 
or another source for emitting visible light, or other forms of 
light Such as infrared light or ultraviolet light. The image 
sensor 64 may be an optical sensor Such as a CCD (charge 
coupled device), a CIS (contact image sensor), infrared or 
ultraviolet light sensor etc. Light is directed from the light 
source 62 to a face 92 of the object which is to be scanned. The 
face 92 of the object reflects light from the light source and the 
reflected light is sensed by the image sensor 64. The reflected 
light will have variations due to any pattern, writing, texture 
or picture etc on the Surface of the object being scanned and 
these variations are detected by the image sensor 64. The 
image sensor may use these variations in light to build up an 
image of the object which may be stored in a memory of the 
image scanner and/or sent to an external device. The image 
scanner may also have optics such as mirrors and lenses to 
direct the light from the light source 62 to the object to be 
scanned and direct the reflected light to the image sensor 64. 
The scanning module 60 may for example extend along a 

width of the scanning window along axis Y (see FIG. 1) and 
may be movable along an axis X with respect to the scanning 
window 14. By moving along the axis X the scanning module 
60 can build up an image of the face 92 of the object 90. In the 
illustrated example both the light source 62 and the image 
sensor 64 are on the same unit 60 and movable relative to the 
scanning window 14. In other examples, the light source 62 
may be stationary, while the image sensor is movable, or the 
image sensor may be stationary while the light Source is 
movable, or the scanning may be achieved by moving the 
optics while one or both of the image sensor and light Source 
remain stationary. 
The scanning module 60 may be associated with a guide 70 

for Supporting and/or guiding movement of the scanning 
module relative to the scanning window 14. The guide 70 
comprises one or more structures for guiding movement of 
the scanning module 60. For example, the guide 70 may 
comprise a groove which a portion of the scanning module 
interfaces with and slides along, or the guide may include a 
projection, rail or rodetic which interfaces with a structure on 
the scanning module 60. 

The image scanner also includes a controller 80 which 
controls the scanning module 60. For instance the controller 
may control a motor 82 that drives movement of the scanning 
module. The controller may also control operation of the light 
Source 62, image sensor 64 and associated optics. The con 
troller 80 has a control line to the motor 82 and both the 
controller 80 and motor 82 may have a connection to the 
image scanning module 60 (connections to the image scan 
ning module 60 are not shown in FIG. 3 for clarity). The 
controller 80 may receive a signal or data from the image 
sensor and process the signal or data, and/or send it to an 
external device. The controller 80 may include a memory and 
a processor to execute machine readable instructions stored in 
the memory. The memory may for instance be a flash 
memory, RAM, ROM, EEPROM etc. While the controller 80 
is shown as a single component in FIG. 3, it may be distrib 
uted across several components. 
An example of operation of an ADF will now be described 

with reference to FIG. 4. FIG. 4 is similar to FIG.3 showing 
an image scanner with the lid closed. However, it differs from 
FIG. 3 in that the lid includes an ADF and in that in the 
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4 
illustrated example no objects are placed on the scan window 
14. The ADF 20 may include a receiving station 22 for receiv 
ing sheets of paper 90, or sheet of another medium, which are 
to be fed through the ADF. For example the receiving station 
22 may be a paper input tray. The ADF may further include a 
document feeding mechanism 24. Such as a roller, configured 
to feed single sheets through the ADF, past a scanning posi 
tion 26 to an output station 28. A sheet passing through the 
ADF may be scanned as it passes the Scanning position 26. 
Sheets which have passed through the ADF are collected at 
the output station 28. An arrow 95 shows the direction of 
movement of a sheet through the ADF. The scanning of a 
sheet 90 at the scanning position 26 may be carried out by the 
same scanning module 60 which scans objects placed on the 
flatbed scan window. Using the same scanning module 60 to 
scan both objects placed on the flatbed scan window 14 and 
sheets fed through the ADF saves cost by reducing the num 
ber of Scanning devices needed by the image scanner. 
The document feeding mechanism may, in one example, be 

driven by the same motor 82 which drives movement of the 
image scanning module 60. For instance drive transmission 
parts 84 and 86 may be placed on the main body 10 and ADF 
lid 20 respectively to facilitate transmission of motor drive, as 
shown in FIGS. 1 and 4. 

In the illustrated example the image scanner has two sepa 
rate Scanning windows: a flat bed scanning window 14 for 
receiving documents placed flat down in the Scanner and a 
separate ADF scanning window 16 through which sheets fed 
through the ADF may be scanned. The ADF scanning window 
16 is opposite the scanning position 26. In other examples, the 
image Scanner does not have a separate ADF scanning win 
dow and the scanning position 26 of the ADF may be opposite 
a particular portion of the flatbed scanning window 14. In 
either case, in order to perform an ADF Scanning operation, 
the scanning module 60 may move to the Scanning position 26 
and remain stationary to scan the sheet 90, as the sheet 90 is 
fed through the ADF and passes the scanning position 26. 

In other examples, a document on the scanning window 14 
is scanned by a first scanning module 60, while a sheet pass 
ing through the ADF is scanned by a separate scanning mod 
ule (not shown). For instance, a separate second scanning 
module for Scanning a sheet passing through the ADF may be 
provided in the ADF itself, or in the main body of the scanner. 

It can be helpful for the image scanner to be able to deter 
mine whether a sheet is in the ADF. An ADF sheet detector 
may be provided to detect this. In one example, which is 
described in more detail with reference to FIG. 9, the ADF 
sheet detector may comprise an ADF sheet flag including a 
tab portion 52 which projects into the ADF receiving station 
22 and a sensed portion 56 which may be detected by the 
image scanning module 60 or another device. 

It can be helpful for the image scanner to be able to deter 
mine whether the lid 20 is open or closed. This information 
may for example be used by the image Scanner to determine 
whether a scanning operation can be performed, to move an 
image scanning module to a start position at which it can start 
scanning, or to help prevent an ADF jam message. 

Examples of a lid position detector and methods of detect 
ing whether the lid is open or closed will now be described in 
more detail with reference to FIGS.5A, 5B, 6A, 6B, 7A, 7B, 
8A and 8B. 
FIGS.5A and 5B show an example of a mechanical flag 30 

which acts as a lid position detector. The mechanical flag 30 
may be positioned in the main body 10 of the image scanner. 
It is movable between a first position, which it adopts when 
the image scanner lid 20 is open, and a second position which 
it adopts when the lid 20 is closed. FIG. 5A shows the 



US 9,332,146 B2 
5 

mechanical flag 30 in the first position (lid open). FIG. 5B 
shows the mechanical flag 30 in the second position (lid 
closed). 
The flag 30 may be moved between the first and second 

positions by an actuator 40. For instance, an actuator 40 may 
project from a lid 20 of the image scanner. The actuator 40 
may mechanically actuate the flag 30 to move from the first to 
the second position. In one example, when the lid is closed the 
actuator 40 may contact an interface portion 36 of the 
mechanical flag 30 and push the flag downwards so that the 
flag moves to the second position. 

In the example of FIGS.5A and 5B, the mechanical flag 30 
is pivotable about pivot point 38 to move between the first and 
second positions. In other examples the mechanical flag may 
move laterally or horizontally between a first and second 
position without pivoting. The mechanical flag may be biased 
into the first position by a torsion spring or other spring. In this 
case the flag adopts the first position, except when an actuator 
40 or other force moves it to the second position when the lid 
closed. 
The position of the mechanical flag 30 may be detected by 

an optical sensor or an electrical detector etc. For example, 
when the mechanical flag moves from the first position to the 
second position it may complete or break an electric circuit, 
or change the state of an optical Switch. In another example 
the position of the mechanical flag may be detected by an 
image scanning module. As the position of the lid is deter 
mined based on a position of a mechanical flag, the determi 
nation may be independent of the level of ambient light. 
As mentioned above, an image scanning module may scan 

the mechanical flag30 to detect its position. If the same image 
scanning module 60 is used to scan the mechanical flag 30 as 
to scan an object in the scan window 14 and/or to scan a sheet 
fed through the ADF, then cost may be saved as fewer com 
ponents are required compared to the case where a separate 
electrical or optical device is used to detect the lid position. 

For example, in FIGS.5A and 5B the mechanical flag 30 is 
positioned over a transparent position flag window 11 and a 
scanning module 60 beneath the window detects the position 
of the mechanical flag 30 by scanning it. For example the 
scanning module 60 may move to a position directly beneath 
the mechanical flag 30 in order to scan it and determine 
whether the lid is open or closed. 

The position flag window 11, flatbed window 14 and ADF 
scan window 16 may be separate windows or different parts 
of the same window. In the example of FIG. 1 the windows are 
separated from each other by a bezel 18, but formed of the 
same piece of transparent material. The lid position flag win 
dow 11 cannot be seen in FIG. 1, as it is directly beneath the 
mechanical flag 30 and covered by the bezel 18. In other 
examples the windows 11, 14 and 16 may be formed from 
different pieces of transparent material. A single scanning 
module 60 may be used to scan an object on the flatbed scan 
window 14, a sheet in the ADF and the mechanical flag 30. 
The controller 80 may control the position of the scanning 
module 60 and/or associated optics Such that the image scan 
ning module scans the lid position flag 30, the ADF or the 
flatbed window. 
The position of the mechanical flag 30 may be determined 

by scanning it. For example, in FIGS. 5A and 5B, the 
mechanical flag 30 has a first leg 32 and a second leg 34. Thus 
in FIG. 5A the mechanical flag is in its first position and the 
first leg 32 is in contact with the transparent window 11. In 
FIG. 5B, the flag is in its second position and the second leg 
32 is in contact with the transparent window 11. The scanning 
module is thus able to detect whether the mechanical flag is in 
the first or second position by scanning the mechanical flag 30 
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6 
and determining from the scan whether the first or second leg 
is in contact with the flag scanning window 11. A marker 39 
may be used for calibration of the image scanning module 
before the flag 30 is scanned. 
An example method for determining the lid position is 

shown in FIG. 6A. At block 200 the controller 80 triggers 
scanning of the mechanical flag 30. For example this may be 
triggered in order to confirm whether or not the lid 20 is 
closed. 
At block 210, if it is not already in position, the image 

scanning module 60 moves to a position underneath the 
mechanical flag 30 so that it can scan the flag 30. 
At block 220 the Scanning module scans the mechanical 

flag 30. In the illustrated example it is able to scan the 
mechanical flag 30 without moving as the mechanical flag sits 
within a scan line of the Scanning module. 
At block 230 the scanning module (or its controller) deter 

mines the position of the lid based on the scanned image of the 
mechanical flag 30 which was obtained at block 220. 

FIG. 6B shows one example of how the image scanning 
module 60 or controller 80 may determine position of the lid 
based on the scanned image of the mechanical flag 30. 
At block 235 the controller or scanning module computes 

a pixel Sum of the mechanical flag's first leg 32 and second leg 
34 in the scanned image. 
At block 240 if the pixel sum of the first leg 32 is larger than 

the pixel sum of the second leg 34, then it is determined that 
the mechanical flag is in the first position and the lid 20 is 
open. For example, if the first leg 32 is in contact with the scan 
window 11, then the second leg 32 is not in contact with the 
scan window, thus only the first leg 32 will appear in the 
scanned image and its pixel sum will be larger than the pixel 
Sum of the second leg 34. 
At block 250 it is determined if the pixel sum of the second 

leg is greater than the pixel Sum of the first leg. For instance if 
the second leg 34 is in contact with the scan window 11, then 
the first leg 32 is not in contact with the scan window. Thus 
only the second leg 32 will appear in the scanned image. In 
this case it is determined that the lid 20 is closed. 
At block 260, if the pixel sum of the legs cannot be deter 

mined, or is equal, then the position of the lid 20 cannot be 
determined. This is most likely due to an error and the con 
troller 80 may take appropriate action Such as re-attempting 
the scan or generating an error message. 

In other examples the determination of the lid position may 
be based on a single comparison of the pixel Sum of first and 
second legs. For instance if the first leg pixel Sum is greater 
than the second leg pixel sum then the lid is determined to be 
open, otherwise it is determined to be closed. 

In still other examples the determination of lid position 
may be made based on the presence or absence of a single leg 
in the scanned image of the flag. For instance FIGS. 7A and 
7B show a variation on FIGS.5A and 5B. The mechanical flag 
in FIGS. 7A and 7B is similar to FIGS.5A and 5B, except that 
it only has one leg 34 that contacts the transparent window. 
Thus if the image scanned by the Scanning module 60 shows 
presence of the leg 34 the lid is determined to be closed, 
otherwise it is determined to be open. 

In other examples the determination of lid position may be 
made on the basis of a position of the flag profile in the 
scanned image. For example FIGS. 8A and 8B show another 
example of a mechanical lid position flag 30 which moves 
laterally between the first and second positions when the lid is 
opened and closed. In this example the actuator 40 drives a 
rack and cog arrangement 43 to move the flag 30 from a first 
position shown in FIG. 8A when the lid is open to a second 
position shown in FIG. 8B when the lid is closed. As the 
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scanned image of the flag 30 will be in different positions 
depending on whether the lid is open or closed the controller 
is able to determine the position of the lid by comparing the 
scanned position of the flag with an expected position when 
the lid is open or closed. 

The controller 80 may use the determination as to whether 
the lid 20 is open or closed to guide operation of the image 
scanner. For example, the controller may be configured not to 
initiate scanning of an object in the scan window 14 unless the 
lid 20 has been closed. If the lid was open and is subsequently 
closed, this may indicate that a user has just placed a docu 
ment on the scan window 14. Accordingly the controller may 
move the scanning module 60 to a start position (e.g. at one 
end of the scan window 14). 

If the image scanner includes an ADF, then the image 
scanner may perform a flatbed scan oran ADF scan. A flatbed 
scan is a scan operation to scan an object placed face down on 
the flatbed scan window 14. An ADF scan is a scan operation 
to scan a sheet fed through the ADF. Whether the image 
scanner performs a flatbed or ADF scan may be determined in 
accordance with a user selection, or based on predetermined 
criteria. For example, the image Scanner may have an ADF 
sheet detector to detect whether any sheets are present in the 
ADF. If the controller determines that the lid 20 is closed and 
that a sheet is in the ADF, then the controller may control the 
image scanner to scan a sheet from the ADF, rather than 
performing a flatbed scan, when a scan operation is instructed 
by the user. 

There are various ways in which the image scanner may 
detect the presence of a sheet in the ADF. For example, the 
ADF sheet detector may include an electrical or optical 
switch which is switched on or off by presence of a sheet in 
the ADF. In another example the presence of a sheet in the 
ADF may be detected by an optical device in the main body of 
the scanner. For instance, the ADF sheet detector may include 
a mechanical ADF sheet flag whose position indicates pres 
ence or absence of a sheet in the ADF. The scanning module 
60 may scan the ADF sheet flag to determine its position and 
thus detect whether or not a sheet is present in the ADF 

FIG. 9 shows an example of a mechanical ADF sheet flag 
50 which acts as part of an ADF sheet detector. FIG. 9 is a 
view inside the ADF and to give a clear view some walls and 
other parts have been excluded so that the flag can be seen 
clearly. The flag 50 comprises a structure configured to move 
in response to the presence of one or more sheets in the ADF. 
In the particular example illustrated, flag 50 is configured to 
move in response to the presence of one or more sheets upon 
receiving station 22. Flag 50 is further configured such that 
movement of flag 50 may be viewed or detected by an image 
sensor, for example the image Scanning module 60. As shown 
by FIG. 9, in the particular example illustrated, flag 50 
includes tab portion 52, intermediate portion 54 and a sensed 
portion 56. Tab portion 52 comprises a projection which 
extends through an opening in bottom wall of receiving sta 
tion 22. For clarity the bottom wall of the receiving station 22 
is not shown in FIG.9, but it is parallel with and above support 
22A. Tab portion 52 is configured to be engaged by one or 
more sheets which are placed upon receiving station 22. 
Sheets enter the receiving station in the direction shown by 
the arrow 22B: in the context of the whole image scanner, the 
arrow 22B is in the direction from right to left of FIG. 4. The 
tab portion 52 has a cam Surface, such that a sheet moving in 
the direction 22B pushes it down and causes the flag structure 
including tab portion 52 and connected intermediate portion 
54 and sensed portion 56 to pivot or rotate about axis 58 in the 
direction shown by arrow 59. 
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8 
Sensed portion 56 comprises a member extending from 

intermediate portion 54 and is configured to have a range of 
motion, within a sensing area of the ADF window 16, 
enabling image scanning module 60 to detect the position or 
movement of sensed portion 56. In the illustrated example the 
sensed portion comprises a prong with two feet 56A, 56B. 
Presence of a sheet in the ADF receiving station rotates the 
sensed portion from a first position in which both feet can be 
sensed by the image scanning module to a second position in 
which only one foot can be sensed by the image scanning 
module, thus indicating that a sheet is present in the ADF. 

It should be noted that the above is only one example. In 
other examples the ADF sheet flag 50 may have a different 
shape or configuration. In still other examples the image 
scanner 60 or another optical sensor may sense the presence 
of one or more sheets in the ADF directly for example by 
sensing their presence through one or more openings in a 
bottom wall of the receiving station 22. 

If the ADF sheet detector relies on passage of light between 
an optical sensor in the main body of the image scanner and 
the ADF in a lid of the image scanner, then if the passage of 
light is obscured the ADF sheet detector may not be able to 
detect whether a sheet is in the ADF receiving station. For 
example, ifa sheet becomes jammed in the ADF then this may 
obstruct the passage of light. For example, a sheet may have 
been partially fed through the ADF before becoming stuck in 
a position which covers the ADF sheet flag 50, in which case 
the image scanning module 60 will be unable to sense the 
position of the sheet flag 50. In that case the controller 80 may 
be configured to generate an ADF jam message—such as a 
paper jam alert—when the status of the ADF sheet flag 50 
cannot be detected. 

While this will generate an ADF jam message if a sheet is 
stuck in the ADF, it may also generate a false ADF jam 
message in other circumstances. For example, if no sheet is 
stuck in the ADF, but a large object Such as a book is placed on 
the scan window 14, then the lid 20 cannot be fully closed. As 
such the scanning module 60 may be unable to scan the ADF 
sheet flag 50 due to the large air gap between the ADF flag and 
the scanning module. This may cause the controller to incor 
rectly determine that a sheet is stuck in the ADF and to 
generate a false ADF jam message. 

This false ADF jam message may be prevented by having 
a reliable detector for indicating whether or not the lid is open 
or closed. For example the lid position detector may include 
a mechanical flag, such as that shown in FIGS. 5A, 5B, 7A, 
7B, 8A, 8B etc. In another example the lid position detector 
may be an electrical switch which detects whether the lid is 
open or closed, or an optical switch which detects whether the 
lid is open or closed. For instance, an electrical Switch may be 
closed by having a movable element depressed when the lid is 
closed; an optical Switch may have a light beam between a 
light source and an optical sensor which is blocked when the 
lid is closed and free from obstruction when the lid is open, or 
Vice versa. 

FIG. 10 shows an example method of determining whether 
a sheet is stuck in the ADF. 
At block 310 the ADF sheet detector attempts to determine 

whether a sheet is present in the ADF. For example the scan 
ning module 60 attempts to scan the ADF sheet flag 50 to 
determine its position. If this operation is successful then the 
image Scanner proceeds to perform other functions at block 
32O. 

If the operation is not successful then at block 330 the 
controller uses the lid position detector to detect the position 
of the lid 20. If the lid position detector indicates that the lid 
is closed, then the ADF flag scan failure is likely due to a sheet 
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being stuck in the ADF and the controller generates an ADF 
jam message at block 340. If the lid position detector indi 
cates that the lid is open, then the failure of the ADF flag scan 
is likely due to the lid being completely open or partially open 
due to a book, or other large object, being present on the scan 
window 14. In that case the controller does not generate an 
ADF jam message at block 350 and may go on to perform 
other operations. 
A more detailed example of the operation of the image 

scanner is shown in FIG. 11. 
At 400 the image scanner commences a cycle which may 

be run periodically when the image scanner is ON but other 
wise idle. 

At 410 the scanning module moves to an ADF sheet flag 
scanning position. For example to a position beneath the ADF 
sheet flag, such as beneath window 16 and position 26 in FIG. 
4. 
At 420 the scanning modules senses the level of ambient 

light and makes an initial determination 430 as to whether the 
lid 20 is open or closed. If the level of ambient light is high 
such that the determination is that the lid 20 is open, the 
measurement is repeated periodically until the ambient light 
is less and the determination is that the lid 20 is closed. Note 
that this initial determination is not 100% accurate as a dark 
office, image scanner being under a desk, or a lid being only 
partially closed due a book or other large object being on the 
flat bed scan window may be result in an incorrect initial 
assessment that the lid 20 is closed. 
At 440 the controller determines whether it is necessary to 

detect the status of the ADF sheet detector. For example, this 
may be necessary if the status has not been Successfully 
checked recently or if there is a recent change in the lid 
position according to the ambient light detection at block 420. 
The status of the ADF detector may for instance be checked 
by Scanning an ADF sheet flag to determine its position. 

If no detection is needed then the image scanner proceeds 
to other operations at 510. 

If the status of ADF sheet flag needs to be checked then the 
detection is carried out at block 450. 
At block 460 if the ADF sheet flag detection is successful 

then the controller is notified that the detection is successful at 
block 500 and the image scanner proceeds to other tasks, such 
as scanning, at block 510. 

If however at block 460 detection of the ADF sheet flag 
position is not successful, then the detection is attempted 
again, until a predetermined maximum number of tries or 
maximum time has been exceed at block 470, in which case 
the controller determines that the ADF sheet flag detection 
has failed at block 480. If the ADF sheet flag detection has 
failed, then at block 490 the method flow proceeds to block 
330 of FIG. 10 and the controller uses the lid position detector 
to determine whether or not the lid is closed. The lid position 
detector may for example be a mechanical flag whose posi 
tion is determined by the Scanning module or may be an 
optical or electrical switch whose state is changed by the lid 
being open or closed. As shown in FIG. 10, if the lid detector 
indicates that the lid is closed, then at block 340 an ADF jam 
message is generated. However, if the lid position detector 
indicates that the lid is open, or partially open due e.g. to the 
presence of a book or other large object on the flatbed scan 
window 14, then no ADF jam message is generated at block 
350. In this case the image scanner may proceed to other tasks 
at block 510 of FIG. 11, such as performing a flatbed scan 
operation. 

All of the features disclosed in this specification (including 
any accompanying claims, abstract and drawings), and/or all 
of the steps of any method or process So disclosed, may be 
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10 
combined in any combination, except combinations where at 
least Some of Such features and/or steps are mutually exclu 
sive. 

Each feature disclosed in this specification (including any 
accompanying claims, abstract and drawings), may be 
replaced by alternative features serving the same, equivalent 
or similar purpose, unless expressly stated otherwise. Thus, 
unless expressly stated otherwise, each feature disclosed is 
one example only of a generic series of equivalent or similar 
features. 

What is claimed is: 
1. An image scanner comprising: 
a main body, a lid, a lid position detector, and an optical 

Sensor, 
the main body includes a scan window; wherein; 
the lid is to move between a closed position covering the 

Scan window and open position in which the scan win 
dow is exposed; 

the lid position detector includes a mechanical flag that is to 
move between a first position when the lid is open and a 
second position when the lid is closed, wherein the 
mechanical flag comprises a first leg that is in contact 
with a transparent surface when the flag is in the first 
position and a second leg that is in contact with the 
transparent Surface when the flag is in the second posi 
tion, wherein 

the lid comprises an actuator to move the mechanical flag 
from the second position to the first position when the lid 
is dosed, and wherein the optical sensor is to optically 
detect the mechanical flag to determine whether the 
mechanical flag is in the first or the second position; and 

wherein the optical sensor is on an image scanning module 
of the image scanner, wherein the optical sensor is to 
Scan an object on the scan window as the image scanning 
module is moved across the scan window and wherein 
the image scanner is to determine whether the mechani 
cal flag is in the first or the second position based on a 
Scanned image of the mechanical flag by the optical 
sensor according to whether the first or second leg is in 
contact with the transparent Surface. 

2. The image scanner of claim 1, wherein said optical 
sensor is to both detect whether the mechanical flag is in the 
first or second position and to scan documents placed on the 
scan window. 

3. The image scanner of claim 1 wherein the mechanical 
flag is biased into the first position. 

4. The image scanner of claim 1 wherein the mechanical 
flag is pivotable between the first and second positions. 

5. An image scanner comprising: 
a main body including a scan window and a lid covering the 

scan window, wherein the lid is to move between being 
opened and closed to selectively expose the scan win 
dow; 

a lid position detector including a mechanical flag in the 
main body of the image scanner, the mechanical flag 
being movable by closure of the lid from a first position 
indicating that the lid is open to a second position indi 
cating that the lid is closed, wherein the mechanical flag 
is pivotable between the first and second positions and 
wherein the mechanical flag has a leg that is in contact 
with a transparent Surface when the mechanical flag is in 
one of the first and second positions and wherein the 
optical sensoris to detect when said legis in contact with 
the transparent Surface; and 
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an optical sensor to optically detect the mechanical flag, 
wherein the optical detection of the mechanical flag is 
used to determine whether the mechanical flag is in the 
first or the second position. 

6. The image scanner of claim 5 wherein the lid includes an 
actuator to move the mechanical flag from the first position to 
the second position when the lid is closed. 

7. The image scanner of claim 5, wherein the optical sensor 
is provided in an image Scanning module of the image scan 
ner, wherein the image scanning module is to move across the 
scan window, and wherein the optical sensor is to optically 
scan a document placed on the scan window. 

8. The image scanner of claim 5 wherein the lid includes an 
automatic document feeder. 

9. The image scanner of claim 5, were the flag has a first leg 
that is in contact with a transparent surface when the flag is the 
first position as second leg that is in contact with the trans 
parent Surface when the flag is in the second position; wherein 
the optical sensor is to detect whether the first or second leg is 
in contact with the transparent surface to determine whether 
the mechanical flap is in the first or the second position. 

10. An image scanner comprising: 
a main body; 
a scan window in the main body; 
a lid including an automatic document feeder (ADF) posi 

tioned on the main body; the lid being movable between 
a closed position that covers the scan window and an 
open position that exposes the scan window; 

an ADF sheet detector that indicates whether a sheet is 
present in the ADF: 

a lid position detector having a mechanical flag and an 
optical sensor, wherein the mechanical flag is to move 
between a first position when the lid is in the open 
position and a second position when the lid is in the 
closed position, and wherein the mechanical flag has as 
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leg that is in contact with a transparent Surface when the 
mechanical flag is in one of the first and second positions 
and wherein the optical sensor is to detect when said leg 
is in contact with the transparent Surface; 

and a controller to triggeran ADF jam message if the status 
of the ADF sheet detector cannot be determined and the 
lid position detector indicates that the lid is closed and 
not trigger an ADF jam alert if the lid position detector 
indicates that the lid is open. 

11. The image scanner of claim 10, further comprising an 
ADF Scanning window, wherein the mechanical flag is posi 
tioned between the ADF scanning window and the scan win 
dow in the main body. 

12. The image scanner of claim 10, wherein; 
the ADF sheet detector includes an ADF mechanical flag 

movable between a position indicating that a sheet is 
present in the ADF and a position indicating that no sheet 
is present in the ADF: 

and the optical sensor is on an image scanning module that 
is to scan across the mechanical flag and the ADF 
mechanical flag, wherein the optical sensor is to opti 
cally detect the mechanical flag and the ADF mechanical 
flag, and wherein the optical detection of the mechanical 
flag and the ADF mechanical flag are to be used to 
determine the position of the mechanical flag and the 
position of the ADF mechanical. 

13. The image scanner of claim 10, wherein the optical 
sensor is also to scan an object on the scan window. 

14. The image scanner of claim 10, wherein the optical 
sensor is to detect when said leg is in contact with the trans 
parent Surface through optical detection of the leg through the 
transparent Surface. 


